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Now available from 
BAKER & ADAMSON’... 


A new label... a new source. Baker & 
Adamson is now an additional source for 
Lindsay Chemical’s rare earth, thorium 
and yttrium compounds. The unique 
properties of these chemicals are currently 
being utilized in a wide range of products. 
To name a few: carbons for arc lighting, 
lighter flints, TV tube manufacture, cam- 
era lenses, ceramic stains, alloys, paint 
driers, microwave equipment. 


The Complete Line of “TT Rare Earth, 


Thorium and Yttrium Compounds 
-+in laboratory or production quantities! 


General Chemical is pleased to an- 
nounce an important addition to its 
Baker & Adamson reagents and fine 
chemicals: 
. « « the complete line of rare earth, 
thorium, and yttrium chemicals made 
by America’s foremost producer of 
these vital specialty products, Lindsay 
Chemical Division of American Potash 
& Chemical Corporation. 

These chemicals represent an im- 
portant addition to the more than 


1,000 laboratory and scientific chemi- 
cals available from B&A, and meet the 
same high quality standards. They are 
available in small packages and com- 
mercial quantities, thus providing you 
with a single source for all your needs 
. . . for laboratory, product develop- 
ment, and process use. 

For full particulars, data sheets and 
technical information, phone or write 
your nearest General Chemical office. 
*T.M. American Potash & Chemical Corporation. 


BAKER & ADAMSON® Reagents and Fine Chemicals 


GENERAL CHEMICAL DIVISION 


40 Rector Street, New York 6, N. Y. 


Offices: Albany ¢ Atlanta ¢ Baltimore * Birmingham ¢ Boston ¢ Bridgeport * Buffalo * Charlotte 

Chicago Cleveland Denver * Detroit * Houston ¢ Jacksonville Los Angeles Milwaukee 

Minneapolis * New York ¢ Philadelphia ¢ Pittsburgh * Portland (Ore.) * Providence ¢ St. Louis 
San Francisco ¢ Seattle 
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B. & L. Visibie and Ultraviolet 


RECORDING 
SPECTROPHOTOMETER 


high resolution—band width 0.5 or 0.2 mmu 


Linear Wavelength—Records directly in 
either absorbance or percent transmission, 
with linear wavelength throughout the 
entire range of 200 to 650 mmu. 


High resolution— Because the instrument 
utilizes two precision gratings which pro- 
vide linear dispersion throughout the entire 
range, a constant band width of 0.5 mmu 
is maintained without slit adjustment. Also 
available with 0.2 mmu slit. 


Electronic scanning speed control results 
in rapid recording without loss of fine 
structure or overshooting. As regularly 
supplied, the instrument records percent 
transmission, but it can be quickly changed 


to record linear absorbance by a simple 
substitution of gears. 


The built-in mercury source provides 
means for checking calibration at all times. 
The instrument is streamlined and occupies 
a space of only 36 x 22 inches. 


Accessories—Include a reflectance attach- 
ment for precise evaluation of paints, 
ceramics, textiles, paper, inks, etc.; soon 
to be available are accessories for spectro- 
fluorescence and for near infrared. 


Charts are 17 x 11 inches for convenient 
filing and are equally useful in quantitative 
or qualitative work. 


Visible Automatic Recording Spectrophotometer, range 320 to 650 mmu, with 
photomultiplier, tungsten light source, mercury calibration lamp, Pyrex brand glass 
cuvettes, chart paper, ink, etc.; for 115 volts, 60 cycles a.c.... 3, 00 


Uitraviolet-Visible Automatic Recording Spectrophotometer, range 200 to 650 
mmu, with photomultiplier, hydrogen and tungsten light sources, mercury calibration 


lamp, silica cuvettes, chart paper, ink, etc.; for 115 volts, 60 cycles a.c. 


4,285.00 


NOTE —Both models are available on special order with slits for 0.2 mmu resolution at $300.00 additional. 


Descriptive bulletin sent upon request 
ARTHUR H. THOMAS COMPANY 


More and more laboratories rely on Thomas Laboratory Apparatus and Reagents 


VING ST. AT SRD PHILADELPHIA G, PA. 


Telephone Service: Direct private wire New York to Philadelphia (no toll charge) REctor 2-5035 
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TO COME IN AUGUST 


Career opportunities and duties of chemists in public health agencies will be 
described in “The Chemist in Public Health,” by Robert C. Stanfill, director of the 
Philadelphia District, Food & Drug Administration . . . Dr. C. G. Overberger, Poly- 
technic Institute of Brooklyn, who received the 1960 Honor Scroll of the New York 
Chapter, will present “The Purpose of Academic Research.” The Annual Report of 
the Committee on Clinical Chemistry and other fine Committee reports will appear as 
space permits. 
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FAST ... ACCURATE... 
COVERS FULL 0-14 
pH RANGE! 


3 conveniently 
located 
controls 
govern 
asymmetry, 

temperature 
and function 


Beckman Model 72 pH Meter 


E very laboratory requiring fast, accurate measurement of acidity or alkalinity will 
be pleased with the Model 72—a reliable, line-operated instrument for rapid, accurate 
pH measurements of liquids, pastes, and semi-solids. To insure satisfactory perform- 
ance, Beckman subjected it to careful evaluation in laboratories throughout the country. 


Model 72 permits direct reading over the full 0 to 14 pH range, as well as millivolt 
measurements from 0 to +500 (+1000 mv by displacing zero). Accuracy is +0.1 pH; 
repeatability +0.05 pH. Easy to operate. Ruggedly constructed. A broad selection of 
electrodes is available. Write for bulletin 776. 


H-4800X Model 72 pH Meter—complete with combination electrode, elec- 
trode holder assembly, electrode rod, electrode holder stop, and 1-pint $ 175 00 
of pH 7 buffer, for 115 volts, 50/60 cycles, A.C. Price sainisinnetndaiin 


LABORATORY... 

* APPARATUS 

* INSTRUMENTS 

; * CHEMICALS 
BLOOMFIELD, NEW JERSEY * GLASSWARE 

Branch Sales Offices: Albany 5, N. ¥. Boston 16, Mass. Elk Grove Village, Ill. Philadelphia 43, Pa. Silver Spring, Md. 
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A MESSACE TO AIC MEMBERS 


The Changing and Challenging Sixties 


Dr. Wayne E. Kuhn, F.A.LC. 
Recent President of The American Institute of Chemists 


(This presidential address, presented at the 37th Annual Meeting, May 13, 1960, is 
featured here for its fine five-point program, which if put into practice by each AIC 


TE are unquestionably living in 
changing and challenging times. 
We might well characterize the "60's 
as a technologically explosive era. The 
pace and rate of developments are 
tremendous. They have a very signi- 
ficant effect upon our profession, par- 
ticularly on its future. There is a 
question whether the picture we ob- 
serve of the current situation is as 
clear as it should be. Instead of look- 
ing at the exciting development that 
happened just today, this week, this 
month, there is need to look three, 
five, or twenty vears into the future. 

We can envision many technical 
achievements. We AIC members, as 
a part of the scientific population of 
this country, have helped to create 
today’s fast moving technology. Dur- 
ing that time, we have made progress 
in improvement of prestige for our 
profession. We have made gains in 
many areas, but we cannot rest on 
this past progress. The real question 
we must ask ourselves is whether the 
profession of the chemist and the 
chemical engineer has kept and _ is 
keeping pace with the advances in 
technology. The challenge to us is to 


keep our professional status improving 


member would improve professional status.) 
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in the framework of the technical 
achievements we can visualize in the 
future. 

Are we seeing correctly the impact 
of the potential technical advances of 
the ‘60's? Are we coupling this with 
the effect that it will have or could 
have on our profession? In 1923 some 
farsighted chemists were alert to 
some of the problems that might con- 
front our profession. A group with 
this foresight conceived and organized 
the AIC. They could see the social 
changes that were in progress in those 
days; they could see the impact of the 


technology that we now consider old, 
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JULY THE 
and they translated it in their way to 
see how it might affect our social and 
political systems. 

They had foresight. But even they 
did not conceive of the many develop- 
ments that have occurred in the dec- 
ades which followed. All of this is 
within our lifetime. Our parents never 
dreamed of the social and political 
changes that have occurred since our 
childhood. Are we today as blind to 
potential changes as most of our par- 
ents and their contemporaries proved 
to be? 

The era of improved transportation 
changed a pattern in this country. 
The development of a modern com- 
munication system was another ad- 
vance that had an impact on our way 
of life. We are again at a turning 
will 


challenging times as a result of the 


point and face changing and 
developments of the past few years. 
If you wish, call it the electronic age, 
the space age, or the age of automa 
ton. Regardless of your caption, these 
modern changes, piled one on another, 
are posing professional and_ social 
problems which need to be resolved 

In this technical world we are be- 
ing challenged for survival by both 
and forces that 


economic political 


stem from within and without our 


nation. There are times when we are 
confronted with a confused picture 
of apparent splendor and technical 
achievements resulting from miass- 
directed effort. It has been said that 


the people of America will never buy 
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socialism in one package, but they 
will buy social security, compulsory 
health insurance, federal aid to edu- 
cation, and similar things, one at a 
time—even socialized chemistry, un- 
less we are alert. 

Thus, today, we must meet several 
challenges. The one with which we 
are concerned in the AIC framework 
is that of the profession of the chem- 
ist and chemical engineer. We need 
to be concerned as to how this pro- 
fession is recognized, respected and 
improved. In the inaugural address 
of Dr. Julius Adams Stratton, the 
MIT, he 


what he believes constitutes a pro 


llth president of stated 


fession: 

“In the sense that I am speaking, 
all the professions share certain quali 
ties in common that set them apart 
from the other occupations of men. 
Each, of course, is centered upon a 
particular field of learning. Each 
makes high demands upon the intellect 
and requires a mastery of special tech- 
niques. But it is an attitude that dis- 
tinguishes the professions rather than 
their particular content. Above and 
bevond all technical competence the 
truly professional must be imbued with 
a sense of responsibility to emplover 
and client, a high code of personal 
ethics, and a feeling of obligation to 
contribute to the public good.” 


I believe that you will agree that it 
is attitude that distinguishes the pro- 


fessions and it is attitude that results 


in appreciation and recognition of all 


professions. Accomplishments have 
resulted from the attitude of members 
of our professions. Recognition has 
come because of our attitudes as re 


flected in our conduct with the pub- 
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lic, through the expression of our 
convictions, and as an outward mani- 
festation of our feelings. 

To accomplish the task set before 
us we must allot more time and at- 
tention to the affairs of our profes- 
sion. Too many of us are assuming 
the “too busy” attitude, or asking 
ourselves the question, “Who will do 
my job or my personal professional 
assignment if I allot more time or 
attention to the needs of our pro- 
fession ?”’ 

If we do not work to keep our 
profession from being ruined by ad- 
verse criticism or legislation, we will 
find that there is no profession to 
worry about. There are too few pro- 
fessional men and groups who are 
alert to problems and trying to do 
something about them. To be effective 
we need good team work and more 
teams. We need to be sure we under- 
stand the problems. Then we need 
to act effectively in the right areas 
We need a_ recognized, honorable, 
protessional standing created by pro- 
fessional chemists and chemical engi- 
neers. We need a dynamic program 
attuned to the times. 

Let me propose a five point pro- 
gram. 


Think More Deeply .. . 


(1) Think more deeply and analyze 
more caretully all professional prob- 
lems. This is a must. Our profession 
typifies deep thinking and sound an- 
alysis. The true professional chemist 


and chemical engineer is continually 


‘HALLENGING 
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seeking and questioning. Unfortun- 


ately, too often, too many speak first 


and think afterward on professional 
issues. They shoot without taking 


aim. In reality, they have done little 


real soul searching as to either mo- 


tives or consequences. It is here that 


we need scientific thinking applied in 


a broad perspective manner—think- 


ing that will result in the best inter- 


ests of our profession as a whole and 


not for a narrow segment of it. Sole 


emphasis on narrow personal interests 


nearly always ends in alienating our 


professional associates. 


Have you heard the story of state 


or federal control? The captions of 


the story might go something like 


this: 


State (or federal) administration. 
State (or federal) certification. 
Promulgation of regulations. 
Enforcement of regulations with 


penalties. 


May I illustrate? More and more 


attention is being given to compulsory 


registration and licensing of technical 


individuals. Compulsory 


a form of licensing or registration for 


registration 


and licensing and personal freedom 
are incompatible. We must take the 
stand that you cannot deny qualified 
members of our profession the right 
to practice or the right to use their 
earned titles. This position does not 
overlook the fact that there is an area 
of public safety and public welfare 
that must receive attention from the 
standpoint of adequate public protec- 
tion. This phase of work may require 
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those individuals carrying on efforts 
where public safety is involved. 

There are numerous bills under 
consideration by various legislatures 
in the area of registration or licensing 
of professional individuals. As an il- 
lustration: In the recent meeting of 
the New York State Legislature, 
Senate Bill 2825, Assembly 2235, 
provided for the licensing of bio- 
analysts. As AIC president, I pro- 
tested this bill to the chairman of the 
Senate Finance Committee, making 
this statement: 

“The bill contains a number of ob- 
jectionable features and flaws. There 
is one in particular, however, to which 
he American Institute of Chemists 
is strongly opposed. This is paragraph 
6852 which creates a State Board of 
Bio-Analyst Examiners all of whom 
‘shall be appointed from a list of 
eligible nominations to be furnished 
by the Board of Directors of the New 
York State Society of Bio-Analysts.’ 
This Society is composed exclusively 
ot owners and directors of bio-analy- 
tical laboratories. In other words, the 
bill will give this employer group a 
strangle-hold on the admission to 
practice of any applicant. Bio-analysts 
are required by the Act to be well- 
trained executives and experienced 
people ‘qualified in any of the various 
branches of knowledge involved.’ In 
other words, true professionals. It is 
obviously against public policy that 
their advancement may be halted by a 
small group of emplovers.” 


The bill was killed. I cite the above 
bill as an illustration of the thinking, 
not of an individual, but of a sub 
stantial group of people and their 
proposed encroachment on the _per- 
sonal freedom and the personal rights 
of trained professionals. This is not 


the only instance of an attempt to 
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legislate the right and the opportuni- 
ties of qualified members of a profes- 
sion to practice. The enactment of 
regulations of this type invariably 
results in a contagious pattern that 
spreads to related professions and re- 
sults in curtailment of professional 
practices. Think futuristically before 
you draw your conclusions. 

In the national picture, there is a 
serious encroachment under consider- 
ation, namely the acquisition by the 
government of a large number of 
patents. In fact, the Federal govern- 
ment, even today, owns a larger num- 
ber of patents than any other patent 
holder in the country. The govern- 
ment has decided that it will not 
exclude anyone from practicing an 
invention covered by a government- 
owned patent. Thus the use of a 
government-held patent provides no 
protection to the individual who was 
responsible for its conception and 
development. The AEC situation is 
often cited as a type of arrangement 
for other government agencies to fol 
low. The atomic energy technology 
was originally developed with gov 
ernment funds, was a government 
monopoly from the start, and com- 
mercial utilization of inventions in 
the field was controlled. 

But does this apply to industrial 
developments in other areas? Is it 
healthy and desirable to move away 
from free enterprise? As one of my 
government friends commented, “We 


believe in free enterprise but it should 
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be government-controlled free enter- 
prise to minimize duplication.” 

There are many who believe it 
fruitless to object to the trend mani- 
fest in various government contract 
research activities. Condoning these 
practices without speaking up is silent 
approval and fosters further invasion 
into ethical professional practices cov- 
ered by the AIC Code of Ethics. 

Most of us in the AIC believe 
there is a balance between public 
interest and security, and equity. The 
big legislative argument today is 
whether government should (1) take 
title to inventions or patents arising 
out otf work done under government 
contracts, or (2) merely acquire a 
royalty-free, non-exclusive, non- 
revocable license tor government pur- 
poses. Further, if the government 
takes title, does it include staple items 
ot commerce developed prior to re- 
ceiving a government contract but 
used as a component part of a devel- 
opment? Again, government agencies 
are quoting Section 152 of the Atomic 
Energy Act of 1954 containing a 
patent clause which provides that the 
Commission will have ownership of 
all patent rights arising “in the course 
of, in connection with, or under the 
terms of the contract.” 

Mr. Roland T. Bryan, attorney, 
Patent Department of Babcock & 
Wilcox Co., commenting on this said: 

“To lawyers, these three terms each 
mean something different and the 


phrase ‘in connection with’ is extreme- 
lv broad. In the interpretation by the 
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AEC subject matter which lies in the 
same general technology, but does not 
have anything specifically to do with 
the contract, often is considered to 
have been developed ‘in connection 
with’ the AEC work. 

“Therefore, a patent applicant in 
this field is faced with having his in- 
vention taken away from him and to 
get it back he must prove that it was 
developed entirely separately from 
any AEC relationship.” 

The current thinking and apparent 
philosophy of the government to take 
entire right, title and interest in a 
patent, instead of acquiring a royalty- 
free, non-exclusive license, could have 
a very marked effect on our social 
and professional inventive climate of 
the future. One cannot increase in- 
centive if one removes the right of 
the inventor from making or using 
his own invention. If we hope to 
maintain a satisfactory professional 
atmosphere and a free enterprise sys- 
tem on which our nation has grown 
strong and our living become good, 
we need to continue to maintain in- 
centives, and the protection that was 
afforded under the patent system as 
originally devised. 

Let us look at the Saylor Bill, HR 
3375, which has passed the House. 
Sponsors say that Senate passage is 
assured. The bill is to provide for the 
expansion of coal research in the De- 
partment of the Interior. Sponsors 
of the bill point out that present re- 
search under the Bureau of Mines is 
long-range. The new bill, which 
would supplement the present activi- 
ties, is for short-range research on 
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the utilization of coal under the Bu 


reau of Mines. 

All patented processes growing out 
of this work would be made available 
to the general public. As a start, $2- 
million will be authorized for the 
first vear for this purpose. Develop 
ments under free enterprise in the 
coal industry will certainly emerge 
more slowly under the situation that 
will be created—another contagious 
pattern if allowed to spread to other 
free enterprise industries. 

I urge that each of you think more 
deeply and analyze more carefully 
the road blocks that are being pro 
posed and established today We must 
be sensitive to the problems of the 
dav and their impact on the future. 
One cannot deny that these protes 
sional problems will have a_ broad 
social impact with which we should 
be concerned. Think deeply on all 
these issues and let us place our 
mouths in gear with our brains and 
be sure that our utterances or endorse 
ments are not a boomerang that will 
hit us in the back of the head. 

Speak Up On 
Professional Issues 

(2) Speak up on the vital protes 
sional issues. With positive and sound 
ideas there is need for the professional 
chemist and chemical engineer to make 
his position known. If his thinking is 
sound and he has a positive position 
to present, he can be persistent and 
persuasive. As a true professional he 


should face facts and his statements 
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should not be what he thinks the in- 
dividual wants to hear, but rather 
the unvarnished facts and the analy- 
sis of these facts in light of the future. 
Public sentiment is still a decisive 
factor when vital issues are at stake 

With forthright advice and gui- 
dance the public and the legislators 
respond. When the public responds 
the best laid plans of politicians can 
go on the siding. Today's public is 
verv reasonable and it likes honest 
explanations. In tact, today’s citizen- 
rv is smart so we don’t want to try 
to kid it! It is essential that the pro 
fessional speak up in connection with 
vital professional issues and everyone 
should make a private sale along these 
lines. You might even start with your 
next door neighbor. Don’t put it oft 
—put it over. Remember private 
opinion can create public opinion and 
public opinion will influence national 
behavior. 

Take a More Active Part 
(3) Play a more active part in 


professional affairs. As a member of, 
or associated with, our protession you 
should have a scientific insight that 
enables you to get to the core of the 
various professional problems. Your 
professional attitude is needed to help 
improve our professional climate. 
There is need for each one to be ac 
tive in his local and national educa- 
tional system, his local and national 
legislative bodies, and in his local and 
national professional groups. There is 


need to inject more professional 
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thinking into the various programs 
that are being prepared or proposed 
today. We need to assure that the 
rules and regulations that are adopted 
give the desired freedom as well as a 
measure of stability. We must not 
with conformity. 


contuse stability 


Conformity results in the elimination 


of individual identity. I urge that 


everyone play a more active part in 
professional affairs. Some individuals 
have latent talent but are lazy. They 
can be brought out of their lethargy 
by exposure and example. As a com- 
munity becomes more aware of your 
sincerity, it will place more trust in 
vour judgment and in following your 
guidance. So play a more active part 
affairs 


not 


in professional Professional 


improvement does result from 
to do: sometime. 


kit. 


we will be compensated in the propor- 


what you propose 


Adopt a do-it-now Remember, 
tion we give. 


Encourage the 
Younger Professionals 
Encourage our younger pro- 
Our 


people have a tremendous 


(4) 


tessionals to be more active. 
younger 
stake in the future. They want pro- 
fessional careers that are honorable, 
to have prestige, and not to be ham- 
pered by unnecessary rules and regu 
lations that would seriously and effec 
curtail their professional ad- 
the 


tively 
vancement. They, who will be 
future custodians of our profession, 
should have a sound and intelligently 


built foundation from which to work. 
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These younger professionals must be 
given a clearer understanding of the 
many phases of our profession. They 
need to understand and thoroughly 
evaluate the consequences, if we fore- 
go our reliance on free enterprise and 
individual responsibility and initia- 
tive, in order to take the easy road 
of government legislation, subsidy and 
This latter tends to 


penalties in personal freedom. 


control. road 

Today we believe that professionals 
must have the freedom that stimulates 
creativity and they must be permitted 
to operate under rules and regulations 
that Our 


pressures must be geared to enable 


permit creativity. social 
the able younger men in our protes- 
sion to emerge as individuals in their 
profession and in their communities. 
Our younger scientists must accept 
their share of public leadership, if our 
profession is to progress and grow 
effectively in a free world. One can- 
not escape the professional responsi 
bilities of tomorrow by evading them 
today. 
Explain the Profession 
to the Public 

(5) Explain our profession to the 
public. We must explain our activi- 
ties to the public at all levels, man 
agement, laborers, union members, 
merchants, stockholders and our fel- 
low workers. The AIC can be a most 
powerful instrument for inspiring, 
urging and informing the citizenry. 
This must be accepted as one of our 
Soviet has 


responsibilities. progress 
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aroused that nation’s interest in sci- 
entific advancement. The Soviets are 
arousing the world. They have arous- 
ed their public to recognize the pro- 
fessional status of the scientist. We 
must take full advantage of this wave 
of interest and place our accomplish- 
ments and our position in the fore 
front in the free world. Explanations 
to each other are inadequate. Fur 
ther, we cannot explain our protession 
to the public unless we are part of 
that public—an accepted part of it. 

The challenge to us is to better 
publicize our work and to interpret 
it in better light in our national 
framework of existence. Based on 
some recent surveys, apparently the 
public believes that the gap between 
the humanities and social science and 
the physical sciences is widening and, 
in fact, is reaching alarming propor 
tions. This means that each and every 
one of us must publicize technical 
accomplishments in the light of to- 
day's problems. We must emphasize 
positively and not in the framework 
of an alibi-ography. 

In the conduct of good business we 
follow a practice of what we term 
preventive maintenance. This enables 
us to avoid expensive and costly re- 
pairs which result when equipment or 
procedures are not given due atten 
tion. Preventive maintenance includes 
a periodic replacement of worn parts. 
When an operation becomes obsolete 
we replace that operation with a 


modern version. 


“HEMIST 1960 


We need to apply continual pre- 
ventive maintenance to our protes- 
sional thinking. In this way we can 
keep our professional programs sound 
and we can discard crumbling ideas 
before they become obsolete. Even 
under this circumstance there is no 
guarantee that we can maintain our 
professional status unless each recog- 
nizes his professional responsibility 

The boundaries of professional re 
sponsibility are local, they are na 
tional, and in tact, they are global 
for those engaged in chemistry and 
chemical engineering. ‘The motivation 
behind a group such as ours is in 
variably the result, the concern, and 
the activity of a small group. Our 
accomplishments are in part due to 
our ability to motivate additional 
members of our group. It is this effort 
of participation rather than structure 
of organization policy or codes that 
result in successful efforts. 

It should not be a major concern, 
nor should we become too involved in 
how much or at what rate we improve 
the status of the chemist and the 
chemical engineer and his profession 
Our responsibility is to keep the pres- 
sure for improvement strong, steady, 
and effective. We need to preserve 
our gains, we must maintain our role 
as a catalyst, we must continue our 
offense and we must accent the posi 
tive. Let us not be “against”; let us 
be “tor.” We must continually re- 
member that one cannot effectively 


legislate status; it must be earned. 
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Special AIC Announcements 


Policy on Compensation 


for Experience 

The National Council, May 11, 
1960, adopted the following policy, 
proposed in the report of the Com- 
mittee on Ethics, on the subject of 
compensation tor the experience ac- 
cumulated by chemists and chemical 
engineers in pursuit of their profes 


sion: 


The AIC wishes to point out that 
our young chemists and chemical en- 
gineers are well paid upon graduation 
because a free market exists and the 
demand is great, but often our older, 
experienced chemists and chemical 
engineers, who are not executives, are 
not paid adequately because the mark- 
et existing for them is quite limited 

This is probably an important rea- 
son why scientists and engineers leave 
their profession as such and become 
“managers.” With adequate com- 
pensation for scientific and technical 
experience, there will be much less 
loss of science talent to the needs of 
the country. 


The Chicago Chapter 
Elects Officers 


The Chicago Chapter has elected 
the tollowing officers for the 1960-61 


season: 

Dr. Austin B. Wilder, 
Petroleum Chemicals Div., E. 
du Pont de Nemours & Co., 8 So. 
Michigan Blvd., Chicago 3, Il. 

Chairman-elect, David W. Young, 
Sinclair Research Labs., 400 E. Sib- 
lev Blwd., Harvey, II. 

lice Chairman, Dr. Maxwell C. 
Brockmann, Quartermaster Food & 
Container Inst., 1819 W. Pershing 
Road, Chicago 9%, Ill. 

Secretary, Miss Helen Selin, 6916 N. 
Wavne Ave., Chicago 26, Il. 

Treasurer, Harry J. Pappas, 
Grithth Labs., Inc., 1415 W. 
St., Chicago 9, Ill. 


Chairman, 


The 
37th 


National Council Representative, Ber- 
nard E. Schaar, M.R. Box 436, 
Chesterton, Indiana. 

Chapter Counatlors: 

John A. King 


Lawrence U. Berman 


Nominations for 
Gold Medal Requested 
The Gold Medal is awarded an- 

nually for “noteworthy and outstand- 
ing service to the science of chemistry 
or the profession of chemist or chem- 
ical engineer in the U.S.” The Com- 
mittee on Gold Medal 
which Dr. Henry B. 


AIC president, is chairman, invites 


Award, of 
Hass, former 


AIC members to suggest candidates 
Dr. Hass 


that “the more nominations we have, 


for this award. believes 


the less the chance of overlooking a 


worthy recipient.” Please send sug- 


gestions to him, in care of the Sugar 
Research Foundation, Inc., 52 Wall 


St., New York 5, N.Y, 


New Officers for 
Western Chapter 


The Western Chapter has elected 

the tollowing new officers: 

Chairman, Stuart R. Garnett, 506 
West Almond St., Compton 4, Calif. 

Chairman-elect, John A. Kaasen, 1124 
N. Mariposa Ave., Hollywood 29, 
Calif. 

Vice-Chairman, Noel W. Lane, Jr., 
405 No. 19th St., Montebello, Calif. 

Executive Secretary, George H. Dye, 
727 Divina Vista, Monterey Park, 
Calif. 

Recording Secretary, Dr. Karol My- 
sels, 3938 S. Normandie Ave., Los 
Angeles 37, Calif. 

Treasurer, Dr. Otto E. 
Chem-Tech Laboratories, 
Hills, Calif. 


Lobstein, 
Beverly 
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National Council Representative, 
George M. Cunningham, 3848 F. 


Colorado St., Pasadena 8, Calif. 
Chapter Councilors: NOPCO 
Thomas ]. Rollins, to 1963 
Dr. Frederick to 1963 FATTY CHEMICALS 
Truman Bewley, to 1961 
NOPALCOLS': 


Wilfred M. Noble, to 1961 
Fatty Esters 


Dr. Paul W. Jewel, to 1962 : 
Dr. Ulrich B. Bray, to 1962 Ethylene Oxide Condensates 


A SKILLED HAND IN CHEMISTRY... AT WORK FOR YOU 


NOPCOGENS': 4 
Washington Chapter Fatty Amides and Fatty 
Amines 

Officers © Wetting Agents 


© Cosmetics 
© Plasticizers 


The following officers will serve 


the Washington Chapter during © Insecticides 
1960-61: © Latex and Rubber Compounding 
' © Essential Oil Dispersants 
President, Dr. Clem O. Miller, Na © Pigment Dispersing Agents 
tional Academy of Science - NRC © Paper Softeners 


2101 Constitution Ave., N.W., 
Washington 25, D.¢ 

Vice-president, Dr. Alexander P. Ma- 
thers, Alcohol & Tobacco Tax Lab 
oratory, Internal Revenue Service, 
Washington, D.C 

Secretary, Dr. Anthony M. Schwartz, 
Harris Research Laboratories, 1246 
Tavior N.W., Washington 11, 
D.C 

Treasurer, Robert Watson, Alcohol 
& Tobacco Tax Laboratory, Internal 
Revenue Service, Washington, D.( 

National Councal Representative, 
Dr. Clem O. Miller. 


NOPCO 
CHEMICAL COMPANY 


60 Park Place 
New York Chapter Officers “ Newark, N.J. 


The New York Chapter elected Harrison, N. J. © Richmond, Calif. ¢ Cedartown, Ga. 
May Boston, Mass. * Chicago, Ill. * London, Canada 


the following officers at its 


meeting : 
Chairman, Dr. John L. Hickson, Sugar E. J. Durham, Nichols Labs., New 
York Universitvy, New York 53, 


Research Foundation, Inc., 52 Wall N.Y. 
Chapter Counatlors: 


St.. New York 5, N. ¥ 


Chairman-elect, Dr. Kurt S. Konigs Will 

bacher, Evans Research & Develop Dr ~ 

ment Corp., 250 E. 43rd St. New Karl M Herstein 

York 17, N. 
Secretary, Dr. Robert FE. Conary, Fish 

kill, N.Y Professional Appointment 
Treasurer, Dr. Pauline Newman, Food May 11-12, 1961. Washington, D. C. » 

Machinery & Chemical Corp. P.O Statler Hotel, 38th Annual AIC Meet 5; 

Box 8, Princeton, N. J ing. The Washington Chapter will be be 
National Council Representative, Dr our Host. 
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The Chemist as a 
Bureaucratically-located Professional 


Prof. Roy G. Francis 
Professor of Sociology, University of Minnesota, Minneapolis, Minn. 


Second Professional 


INSTITUTE OF 


(Presented at the 
AMERICAN 


LTHOUGH we 
English 


all speak the 
language, if I am _ to 
communicate with you, | must spend 
some time developing basic ideas. Hu 
manists are unhappy with sociologists 
for giving special meanings to other 
wise commonly used words. But sci 
entists know that each discipline must 
develop its own language, partly rid- 
ding itself thereby of the cumbersome 
and erroneous formulations of com 
mon sense, 

This matter of language is of no 
small significance in what I want to 
talk about, for, in a sense, all social 
interaction is a matter of communi 
cation, Contrary to the expectations 
of most semanticists, words do not 


have meanings by themselves; nor 
does agreement as to meanings imply 
agreement as to courses of action. As 
the sociologist sees it, a proposed sym 
bol takes on meaning—and thereby 
becomes a symbol—out of human be 
havior. Only if the (say) word sug- 
gests the same reaction to the listener 
as to the speaker is there real com- 
A chemist may refer to 
calls H.SO,, 


though I may agree that the referent 


munication 
something he and 
is somehow a chemical, unless I know 


his way of reaction, we are not com- 


Session of the 
Cuemists, May 


37th Annual Meeting of THe 


13, 1960, Minneapolis, Minn.) 


PROF. ROY FRANCIS 


municating at all. If I saw some stuff 
in a glass, and picked it up as though 
to. drink it, 
“H.SO,!" his communication would 


and a chemist. said, 
be more through his tone of voice 
than the content of his statement. 


Hence, | talk 


fundamental -to “force” you 


must about some 
words 
to have the reaction I desire. Without 
this, we will not be communicating. 
Nor would it do for me merely to 
cite “Webster”; although this may 
satisfy those who respond to author- 
ity, it might not convey how I use 
the terms. 

In short, since it takes a sociologist 


to talk to a sociologist, | must have a 
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brief excursion into fundamental so- 
ciological theory. 

(1) Some Basic Concepts. Sociol- 
ogy is really not easy enough to fully 
train even intelligent people in fifteen 
minutes. But in that time limit, I 
should be able to convey enough to 
make later communication sensible. 

(a) The situation: The initial ab- 
straction of the sociologist is to limit 
the factors involved in accounting for 
human behavior. This is done pri- 
marily by considering the person 
(called the “actor”) in a situation. 
This simply says that he is in a social 
setting where some action is going to 
take place. Any situation is charac- 
terized by an end or goal to be ach- 
ieved, and means to obtain the end. 
When the people participating in the 
situation more or less agree as to 
what the goal is, the situation is de- 
fined. As the goal is more precisely 
known, the situation becomes more 
precisely defined. 

When the situation is defined, the 
methods agreed, and the proper ac- 
tivities ascribed to the necessary ac- 
tors, the situation is structured. A 
situation can lack structure, more or 
less, as the various components fail 
to have consensus. A completely un- 
structured situation would be one in 
which people unrelated to each other 
are assembled, with no presumption 
as to its definition or who is to do 
what 

It is apparent that considerable 


effort is frequently spent in defining 
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a situation. Even if there may be a 
“cultural definition,” the actors may 
achieve a contrary definition. When 
a political leader dies, a specific situ- 
ation may be culturally defined as 
one of mourning and for the burial 
of the deceased. It may turn out to 
be defined as a struggle for power. 

From an objective point of view, 
there are many alternative ways in 
which a situation can be defined. 
From the actor's point of view, how- 
ever, there may be few if any alterna 
tives. Moreover, there may be from 
the point of view of an observer, a 
variety of ways to “skin the cat.” 
When this exists, we would say that 
the choice of the alternatives depends 
upon the values of the actors. When 
only one definition is perceived as 
possible, or when only one way of 
behaving is permitted, we would 
speak of the mood of the situation 
We will recur to this point later on. 

(b) The relation. When a social 
act recurs, we will speak of a rela 
tion. The social act involves an actor 
whose behavior must take into ac 
count some other person (or persons ) 
The recurrence of behavior implies a 
relation; and in a relation each has 
some reasonable expectation of the 
other. And there are many ways to 
characterize relations. 

In terms of the power to compel 
the other to act as desired, we may 
think of superordinate-subordinat 
relations in contrast to peer relations. 


In all situations, there are various 


i 
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ways to punish the other for failing 
to act as desired. In peer relations, 
gossip, frowning, ostracizing, etc., are 
effective controls. These are effective 
only if the other accepts them as puni- 
tive. The superordinate, however, is 
capable of direct infliction of punish- 
ment—as removing the subordinate 
from a job, etc., which, though the 
subordinate may deny it as punish- 
ment he must accept without counter- 
claims. Peers, however, have counter- 
claims. 

Fundamentally there is a set of re- 
lationships more valuable to our dis- 
cussion, since it encompasses all other 
patternings. There are several ways 
to distinguish between them; we will 
discuss two ways: The manner in 
which one enters the relationship, and 
the character of the demands that are 
placed on these in the relation. 

(1) THe Personat Revation. A 
relation which requires knowledge of 
the actors as persons is termed “per- 
sonal.” The idea of person conveys 
knowledge of the other far beyond 
the requirements of the immediate 
situation. As one knows another bet- 
ter, he learns of the other's aspira- 
tions, fears, hopes, doubts, joys and 
sorrows. When this knowledge 
counts, the relationship is personal. 
One enters this relation by exchang- 
ing names. The exchange of names is 
sometimes formal, sometimes the iden- 
tification of the other grows from a 


“hev-vou"” to a nick-name. And, in- 


cidently, the nick-name is a_neces- 
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sary device to (a) distinguish degrees 
of closeness of relationship and (b) 
to more accurately characterize the 
other. That is, by calling a dignified 
University president by some pet 
name announces a relationship other 
than a formal one; and the idea of 
a “pet” name signifies something of 
a pet. 

The calling of a person by a pet- 
name must be validated by at least the 
other (who must respond to the 
name), or by others who agree that 
the term is appropriate. If you called 
the president of your company “Char- 
lie,” and his name was something 
other than Charles, he might not re- 
spond as you would wish. Between 
the two of you, he must validate the 
name. Yet, the “nick-name”’ need not 
be validated by the person named. 
When Westbrook Pegler called Hen- 
ry Wallace “Old Bubble-head,” it 
was not necessary for Mr. Wallace 
to respond. All Pegler needed was a 
number (however small) of readers 
to accept this epithet as a correct 
designation. 

The public rules for this sort of 
validation are not always present, 
especially in a crazy-mixed up urban 
world. We all know of the name- 
dropper. The name-dropper surrep- 
titiously enters the personal relation 
with another; or, more accurately, 
claims a personal relation where none 
exists. The motivation for this type 
of lie is clear: Personal relations are 


prized relations. Knowing another 


a 
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person’s name is insufficient to estab- 
lish a personal relation. The names 
must be exchanged; for it is in the 
transaction that the relation is estab 
lished. 

(2) THe CarecoricaL RELATION. 
In a mass society, we enter far more 
categorical relations than any other 
kind. We could not possibly, or sen- 
sibly, enter personal relations with 
all the people whom it is possible to 
encounter during one’s life in an 
urban world. In a rural world, yes; 
most relations are personal ones. In- 
deed, the process of urbanization im- 
plies the diminution of personal rela- 
tions as controls over human behavior. 

Members of categorical relations 
are, essentially, nameless. At least, 
if names are used, they do not refer 
to persons as people, but merely as 
ways to distinguish bodies from each 
other. Just as numbers can be used 
as names (in a sports roster, for ex- 
ample), in the categorical relation a 
name can be used as a number. Ordi- 
narily, however, the mass is name- 
less. One enters it by surrendering 
one’s identity, by relinquishing a 
name. This is exchanged only for the 
label of the mass. 

We must, however, distinguish be- 
tween three sub-types: 

(a) The impersonal. Most of the 
time, when we meet people, we know 
reasonably well how to act towards 
them even if we do not know them 


as such. The situations we live in are 


quite structured, through customs 
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and traditions, even if we are un- 
aware of the structure. When we 
walk on the sidewalks of our cities, 
we continuously meet un-named oth- 
ers. Because they share our cultural 
experiences, the implicit definitions 
are accepted and we can anticipate 
their behavior reasonably well. We 
don’t bump into them too frequently, 
nor do we stop and exchange pleasan- 
tries. A moment's reflection suggests 
that this relation characterizes the 


bulk of our daily contacts. 


(b) The stranger. The relation 
characterized by strangeness is one 
where the parties belong to slightly 
different cultural patterns. One can- 
not correctly anticipate what the 
other will do in the given situation; 
he acts strangely. The error in pre- 
dicting the behavior of the other is 
in addition to a lack of identification. 
As the error decreases, the strangeness 
lessens; and possibly, the personal 


relation emerges. 


(c) The foreigner. lf the behavior 
of the other is so different that com- 
munication is generally lacking, the 
people are foreigners to each other 
As chemists, you are not likely to be 
in contact with these latter categories. 
Indeed, the “public” economically re- 
lated to your employers will appear 
as “impersonal” relations to you. In 
a way, the most likely impersonal re- 
lation one will enter is that of a 
“public”; but for other than its in 


direct effects, in your professional 


A 
| 


role you will scarcely be aware of the 
“public” at all. 

(3) THe Strucrurat RELATION. 
To be socially effective, which is vir- 
tually a redundancy, man today must 
organize. It is through his voluntary 
associations that man is capable of 
achieving his goals today. Whether 
these organizations are long-lasting or 
temporarily created for a_ specific 
task; whether they are small and large 
in terms of the number of people in- 
volved; man, today, organizes his fel- 
low man tor public action. In a way, 
we can argue that man’s social inven- 
tions are at least as important as his 
technological ones in today’s world. 
The organization of a_ productive 
process, of a sales force, of a market: 
These are the areas where success is 
given to the imaginative. 

A structural relation involves peo- 
ple acting in terms of some position 
in a social organization. We enter 
them by exchanging our names for 
titles; and as title-holders specific 
things are expected of us. How one 
person is to behave towards another 
is more or less precisely stated. Some- 
times the rules are rigidly enforced 

as when diplomatic protocol re- 
quires specific behavior or the offended 
country takes official umbrage. 

Not all behaviors are clearly one 
kind of relation or the other. Some- 
times, there is a curious mixture. In 
a public address, an audience is cus- 


tomarily given both the title and 


name of the speaker: and two con 
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trols are invoked. “Dr. X, Professor 
of Sociology” not only puts one’s 
professorship at stake, but his own 
personal reputation as well. Nor 
should we imagine that as one rela- 
tion is weak, the other is strong. It 
is true that in most peasant societies, 
structural relations are weak and 
personal ones are strong; as a matter 
of fact, in peasant societies, most re- 
lations involve either named others or 
strangers. Many military outfits have 
strong structural and personal rela- 
tions: nothing is more detailed than 
the tables of organization of a military 
unit; and with “esprit de corps,” we 
have an instance of a well-knit per- 
sonal organization. 

(2) THe GraMMAr OF THE SELF. 
A social situation requires the exist- 
ence of an actor and a real or imag- 
ined other. Before communication can 
take place in a real situation, however, 
the actor and the other must not only 
be “real,” they must be known to 
each other. This means that some 
agreement as to who each other are 
must be reached. We must permit 
erroneous judgment of both the self 
and the other: We must permit the 
theoretical existence of a traitor. In- 
deed, the traitor presents himself as 
one thing and is accepted as such 
when, in fact, his interests are con 
trary to those asserted. 

None the less, both must have some 
agreement as to the “characters” in 
the drama. Many people propose a 


self, and find that self rejected. The 


ag 
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adolescent may propose himself as an 
adult only to find his parents propos- 
ing him as a child. He may reject this 
proposal as much as the parents re- 
ject his. Lack of consensus destroys 
the possibility of effective communi- 
cation. 

In order to be effective, one’s an- 
nounced self must be accepted by 
others. This we call “validation” of 
the self. 

The actor announces himself and 
places the other. When there is 
agreement, action can commence. But 
valuations are made. The actor has a 
value of himself, and decides upon 
some value to be assigned the other. 
Again, there may be a lack of con- 
sensus: and this can impede the ac 
tion of the situation. Indeed, it may 
cause a severe re-definition of the 
situation: instead of acting in terms 
of the publicly agreed goal, a person 
may act to define himself. A case 
would be a person who senses he is 
considered a “poor risk” and then 
seeks to change the picture regarding 
his worth, quite independent of the 
“public purpose” of the meeting. 

The procedure by which this is 
done involves human __ interaction 
One’s identity and worth are the re- 
sults of social behavior. 

(3) Tue Bureaccracy. We 
should be prepared, now, to discuss 
the large-scale organization, the bu 
reaucracy. Sociologically, the bureau 
cracy can be either public or privately 


owned; and, certainly, no value- 
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judgment is involved. Privately, we 
may be irked by a bureaucrat; but we 
here wish only to discuss a particular 
kind of social arrangement. You will 
immediately recognize the company 
you work for. 

The bureaucracy is characterized 
not only by its large size. It is highly 
organized, with clear distinction be 
tween “staff” and “line.”” Not infre- 
quently, we find a fundamental con- 
flict between “staff” and “line” offi- 
cers, the latter often having preferred 
chances for promotion into positions 
of authority. The chemist is, usually, 
in a staff rather than line position. 
Along the line there is a clear division 
of authority from the top down. Each 
activity is carefully defined; the rules 
for behavior are clearly and centrally 
designated. 

However, the bureaucracy, to in- 
sure the proper fulfillment of allo- 
cated activities, keeps records of ac 
tivities. It does not make any differ- 
ence whether the activity is the manu 
facture of an automobile part or 
whether it is an interview with an 
irate purchaser. Activities are rec 
orded. There are numerous rules for 
the proper filling out of forms. And 
there are experts in form-filling who 
periodically examine forms for cor 
rectness. Not only that, but data con- 
tained on forms are summarized on 
other forms; and these summary 
forms have their own rules and their 
own experts; and, they, too, become 


summarized. 


as 
a 


In many respects, a bureaucracy is 
a record-keeping organization. There 
are many advantages accruing to the 
bureaucratically organized group. 
The concept of “efficiency” flows 
largely from it: for with the record, 
analysis of activities is possible. With 
analysis comes not only standardiza- 
tion, but comparisons. Relative worth, 
relative costs can be systematically 
assessed: if the record can correspond 
to the activity. 

Of course, the bureaucracy has a 
number of liabilities. The form may 
replace the act it is to represent. The 
form, being an instrument to achieve 
efficiency, is an end to the expert in 
form-filling. He may lose sight of the 
larger picture and be concerned with 
the form for its own sake. During 
World War II, for example, our 
organization was inspected prior to 
“overseas shipment.” We were under- 
going a specific training regimen; and 
were required to learn about gas 
warfare, wear masks, etc. If the out- 
fit had not undergone the training no 
entry would be made in the service 
records of the men. Upon inspection, 
the records were then judged as be- 
ing deficient. Instead of criticizing 
the command for not having required 
the training in question, the records 
were criticized for not having the 
proper entry. The solution to many 
seemed to be to make the entry 
whether the training was experienced 


or not. Thus it is with the extreme 
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bureaucrat: the record replaces the 
action. 

As we all know, however, these 
distortions are distortions; the pur- 
pose of the record is to maintain con- 
trol over behavior. It implies a stan- 
dard product, a standard activity. 
The professional finds it difficult to 
adjust to the record-keeping demands 
of the bureaucracy. Not because he 
is unable to keep records, but they 
seem to be so out of place. 

The professional is a person who 
is enormously skilled in a particular 
area. He cannot be routinized. He 
refuses to be limited by the implica- 
tions of a form and rebels against 
taking the time to complete them. 
But it is more than a_ rebellion 
against the time involved. It is a 
rebellion against the routinization. 

The bureaucrat, typically, follows 
a single line of authority. He needs 
to have rules specifically ordering his 
behavior. He does not wish to make 
decisions. He prefers to have decisions 
made for him “by the rules.”’ In dia- 
metric opposition, the professional 
wants to make decisions. He is an 
“authority” in his own right. He 
feels himself completely adequate to 
arrive at a decision. His profession 
sustains his self image, proscribes 
training, defines the requisite skills. 
The professional validation of self is 
personally more pleasing than a struc- 
tural one. Incidently, one function of 
institutes of the sort you are now 


having is the validation of self, apart 
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from any bureaucratic claims. In any 
event, there is a real hiatus between 
the bureaucratic norm for efficiency 
and the professional norm of individ 
uated decisions 

To make the discussion more spe- 
will briefly 
ciology of science. 

(4) Tue Soctotocy or Sctence. 


cific, we discuss the so- 


While the chemist, as chemist, can 
speak in a limited way about the so- 
ciologist, the sociologist can speak at 
length about the chemist. In our dis 
cipline, we have found it necessary 


to distinguish between “methodology” 


and “the saciology of science.” “Me 


thodology” adheres to a specific sci 
ence and constitutes the rules of the 
game. While I am competent to dis 
cuss the methodology of sociology, I 
am not competent to discuss the me- 
thodology of chemistry. However, I 
can speak of the sociology of any 
science with complete confidence of 
my competence. For scientists are 
people behaving in typically human 
ways. 

They constitute just one of a num- 
ber of sub-cultures of interest. In a 
way, every scientist is an immigrant, 


broad 


into a 


moving from the culture of 


common specific one. 


Here he 


general culture, if they conflict with 


sense 


unlearns things his 


science, and replaces them with new 
ones. The system of proof acceptable 
to the man in the street does not suf 
a period of 


this 


fice in science: and so 


training is required. During 
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period of training, the scientist not 
only learns new ideas, new behaviors, 
he develops a new identity. And with 
all identities, it must be validated by 
those who count. The most significant 
validation we have is the granting of 
an academic degree; and while the 
same signification can be otherwise 
achieved, the bestowal of a degree is 
an important announcement about the 
degree holder. 

To avoid later confusion, I must 
distinguish between two uses of the 
word “scientific.” One is “belonging 
to science”; and this will be my usual 
reference. The other is “science-like” ; 
this is one reference most used by the 
man in the street although he does 


He thinks 


scientific in the 


not make the distinction 
medicine is same 
sense chemistry is. 

In general, the scientist is a de- 
cision-maker. He is to arrive at a 


decision regarding the acceptability 
of a particular statement about the 


world. He 


“methodology” 


has at his disposal a 
which constitutes his 
set of rules for arriving at the de 
cision. It may be an experiment, or 
direct observation of on-going events. 
His situation is one in which the end 
is more or less clearly defined: decide 
proposed 


that of 


truth-value of 
The 


doubt; and in a sense the goal is to 


upon the 
statement. “mood” is 
remove the doubt. 

There are a marvelous variety of 
instruments at his command. In some 


instances, few alternatives are present 


1 
ax 
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In some situations, 


for a proper test 
a variety of tests are immediately 
apparent. He has a problem to be 
solved, and the statement whose truth 
he is to judge is a proposed solution 
to his problem. If he accepts the 
statement as true, the problem is 
solved. If the statement is false, the 
problem is still unsolved. 

But few scientists now do all of 
their work. They hire work done for 
them. There are those who make the 
observations and record them. There 
are those who do all the physical 
things that are necessary: put the 
apparatus together, handle the equip- 
ment and chemicals, and so on. These 
people are well trained. It is signific- 
ant to note that they need not be able 
to think; all they need to do is to act. 
Many philosophers, in noting this, 
and mistaking the technician for the 
scientist (sometimes the scientist was 
his own technician) wrote arguments 
insisting that scientists do not have 
to think, that “scientific method” does 
it for them. 

Stuff and nonsense! There are a 
host of decisions that must be made 
prior to the action requiring the work 
of the technician. First of all, a de- 
cision must be made that this par- 
ticular statement is worth consider- 
ing. Second, these statements don’t 
create themselves; someone dreams 
them up. Neither of these are technical 
problems. They are theoretical prob- 
lems. The scientist himself must be 


an imaginative, creative thinker. 
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Notice that one can not have a 
logic of creativity. For “logic” is 
simply the rules by which an inference 
is correctly reached from stated prem- 
ises. Logic may assist in the test of 
an argument; but if the premises 
contain the “new” idea, which is re- 
quired if logic is to be the rules for 
creativity, then they really were not 
new at all but hidden in the prem- 
ises. Moreover, logic does not say 
which of all possible premises are to 
be considered. The scientist cannot 
rely only on rules. He needs them— 
and the right to think. 

(5) THe Cuemist as A Bureau- 
CRATICALLY-LOCATED PROFESSIONAL. 
It is precisely at this point that the 
location of a chemist in a bureau- 
cracy is of greatest significance. If 
the scientist could be equated with a 
technician, then the problem would 
not really exist. For the technician 
simply goes by rules—methodological, 
perhaps, but rules. He can fit into a 
bureaucratic scheme of things. He 
can carry on analysis as long as the 
formula (the rules) are given. But 
to create a new formula, this is an- 
other matter. 

As a creative individual, the sci- 
entist cannot be bureaucratically con- 
trolled. The concept of “efficiency” 
is incorrect in respect to scientific dis- 
covery ; although some ways for hypo- 
thesis testing are more efficient than 
others; and although deduction from 
existing theory is more efficient than 


mere random behavior; science itself 
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is not an efficient enterprise. Efficiency 
belongs to the world that is known. 
It does not belong to the world yet 
to be known. Efficiency is better 
hitched to the “past tense” than to 
the future tense. 

Moreover, since there is no logic 
of creativity, one can not be ordered 
to be creative. I doubt if we must 
subscribe to any theory which assumes 
a fund of creativity which, when all 
gone, implies a shriveling of scientific 
competence. One cannot be told to 
be creative, any more than he can be 
told to “go catch a fish.” 

Yet this is precisely what “bureau- 
crats” often expect of the scientists 
employed in industry. They have been 
told, by public relations people, that 
“inventions can be ordered.” New 
machines can be built via prescription 
as long as their underlying principles 
are known. New detergents can be 
invented via recipe as long as their 
underlying principles are known. This 
is not creativity; this is more applica- 
tion. This is engineering and may re- 
quire some creativity of its own. 
Creativity involves the discovery of 
the principle to be utilized. 

I know of a situation in which the 
scientist has developed a dodge that 
has, up to now, protected his job. 
You will recognize it immediately as 
an unfortunate ruse. Apparently, 
when he was first on the job, he was 
forever developing new ideas for re- 
search; and his staff pushed his ac- 


tivities along. But, as it frequentl, 
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happens, creativity goes in fits and 
starts. A novel idea presents itself 
and while its implications are being 
worked out, a host of related ideas 
come into being. But when the lode 
is exhausted, a dormant period fre- 
quently follows; the mind is lying 
fallow, as it were. And this was the 
case with the man I know about. 

During the hectic days of rapid 
discovery, his superior was elated. So 
elated that he could not anticipate 
the period of decline. The longer the 
decline, the more restive grew the 
bureaucrat and he began making not 
only demands but threatening noises. 
Eventually, of course, our hero devel- 
oped some new ideas. This time, 
however, he had learned his lesson 
well. Instead of giving them all to 
his superior as they were developed, 
he hoarded some to “tide him over 
the lean times.”” He has been success- 
ful in his deception. And the bureau- 
crat is happy to know that almost 
anytime he wants a new idea, his man 
can give it to him. 

But is this the sensible solution? 
Would it not be better if manage- 
ment were trained to accept the lean 
with the gravy, to better understand 
the creative process? Would it not be 
better if all parties better understood 
that the creative scientist can not fit 
neatly into a bureaucratic mold? 

If this is the case, however, man- 
agement has an important question to 
ask. Assuming that management has 


the right to discharge the inadequate, 
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what sort of rules are possible? Who 
can say when a real decline has set 
in? Who knows if a person’s con- 
tributions are ended? At the moment, 
no one can. And the reason that no 
one can is that all tests up to now 
have begun with the assumption that 
creativity is a quantitative character- 
istic of individuals. However true that 
might be, the significant thing is to 
recognize the situational aspects of 
creativity. 

The laboratory which is most con- 
ducive to creative activity is the one 
which involves scientists interacting 
with scientists. It is from one scien- 
tist that another draws his most im- 
portant validation of self. However 
unfortunate is the man whose “wife 
doesn’t understand him,” consider the 
plight of the one whose boss doesn’t 
either! For the lack of understanding 


is another way of saying “unable to 
validate my claims upon a social iden- 
titv.”” The identity unvalidated exists 
in a vacuum. Not only nature, but 
man abhors the vacuum. 

If management were aware of the 
need continuously to validate one’s 
claims at scientific status, it would 
not be hesitant to let the major re 
sponsibility of deciding the worth of 
continued employment rest solely in 
the hands of the scientific group it- 
self. For what management must ul- 
timately have is loyalty—identifica- 
tion with the company. It is not 
merely validation of the claim “I am 


a chemist,” but I am a “chemist for 
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X company.” The important thing is 
that loyalty is closely akin to the per- 
sonal relation. It is a symmetrical 
thing; it works both ways. The loyal 
man knows that the other is capable 
of returning that loyalty. 

To the extent to which this is true, 
management must allow its scientists 
to create their own structure. It can- 
not require that its creative staff work 
like its bureaucratic line; to do so is 
to destroy the creativity of its scien- 
tific staff. The usual rules of office 
procedure can not apply carte blanche 
to the world of scientific creativity. 
While some limits must exist, the best 
limits are those imposed by a group 
of sensible adults who are aware of 
their responsibility. Neither the li- 
cense of anarchy nor the strait-jacket 
of bureaucracy, the professional chem- 
ist must, in a situation conducive to 
both creativity and plant loyalty, be 
free from the normal restraints found 
in traditional industry. If manage- 
ment fails to achieve this, the scientist 
will grab it—and probably through 
ar existing mechanism which will 
validate their claims for the identity 
prized above bureaucratic location— 
creative scientist. 
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On Legislation 


H.R. 12299, proposing legislative amend 
ments to the Armed Forces Procurement 
Act, which appear to require bidding tor 
professional engineering services, is op 
posed by the National Society of Profes 
sional Engineers, on the grounds that the 
proposed legislation might bring about 
conditions under which “Federal law 
would sanction a practice which is con 
trary to existing procedures and contrary 
to professional ethics which prohibit pro 
fessional consulting engineers from bid 
ding competitively for contracts involving 
the rendition of a professional service 
The performance of engineering services 
is a highly specialized art, and the selec 
tion of the firm or individual to provide 
such services should be based solely upon 
qualification; price or fee is not and 
should not be taken into consideration 
during preliminary evaluation.” 

From News of the 
Enainecringa Profession 
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“A Preview of Socialized Medicine” 
The Forand Bill (H.R. 4700) would 
increase Social Security taxes (already 
scheduled to double during the next 10 
years) to extend hospitalization, nursing 
home care, and surgical service to reci 
pients of Social Security benefits. The Bill 
does not cover all those who need medical 
help, but only those over 65 now covered 
by Old Age and Survivors Insurance. Of 
the 15.7 million people over 65 today, 4 
million are excluded under this bill since 
they are not eligible for social security 
7 million others are already covered under 
voluntary medical programs . . . The 
story of Federal control is this: Federal 
administration, certification of doctors, 
hospitals and nursing homes, fixing of 
fees and costs, promulgation of regula 
tions, and enforcement with fines and jail 
sentences. These total socialized medicine 
without recourse .. . 

—Condensed from Spotlight, No. J-43 


H.R. 357 provides for federal aid to 
university extension programs in any aca- 
demic field. Since pharmacy is included 
in this extension training program, the 
American Pharmaceutical Association and 
the American Association of Colleges of 
Pharmacy have testified in favor of the 
bill on grounds that “the health of the 
public would be better served through the 
continued education of the pharma 
cist 3 
—From Practical Pharmacy Ed., Journal 

1. Ph.d., April 1960. 


“Under regulations issued by the Wage 
& Hour Administrator for employees in 
a bona fide professional capacity there is 
a requirement known as the ‘salary test, 
which presently states that professional 
employees must earn at least $95 per 
week.” 

—From News of the 
Engineering Profession (NSP! 


A bill introduced in Congress, May 18, 
by the Hon. John Sherman Cooper (R.Ky.) 
would regulate the use of living verte 
brate animals in scientific experiments by 
requiring “Certificates of Compliance’ 
from the Secretary of. the Health, Educa 
tion, and Welfare Department, before any 
Federal grant for scientific research could 
be secured. It has been referred for con 
sideration to the AIC Committees on Leg 


islation and on Clinical Chemistry 
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Management and the Young Professional 


Dr. Albert L. Elder, F.A.LC. 


President, American Chemical Society 


A condensation of a paper presented before the Third Professional Session at the 


WV have been hearing a great deal 
recently about the lack of pro- 
fessional status of the chemist. Indus- 
try certainly should expect its scien- 
tists to be professionals. A protes- 
sional is one who is capable of ren- 
dering a highly specialized type of 
service. To be a true professional, a 
man must have had proper training 
and, above all, he must be growing 
intellectually, continuously. 

There are many characteristics 
which are inherent in being a pro- 
fessional man and hence are indis- 
pensable in attaining professional 
status. I will touch on only the most 
important of these in pointing out 
what management expects of the 
young professional. 

The hiring of technical people is a 
terrific gamble and there is no sure 
fire tormula for success. The young 
professional often does not live up to 
the expectations on the basis of which 
he was hired. It is almost a total loss 
to all concerned, if atter a tew years, 
he must be released because he has 
not measured up to expectations. 

What then does management look 
for and have a right to expect of the 
young professional? The following 
are some of the most impertant con- 


siderations. 


37th Annual AIC Meeting, May 


13, 1960, Minneapolis, Minn.) 


His academic training should be 
adequate. 


He should have a real desire to 
continue to learn. 


He should have an aptitude for 
industrial research. 


He should be aggressive and 
ambitious—a doer. 

He should have a creative im- 
agination—be a dreamer. 


He should have good judgment, 
and a sense of balance. 


He should be accurate, and have 
capacity for detail. 

He should show leadership and 
organizing ability. 

He should be cooperative. 

He should be an optimist. 

He should have ability to com- 
municate. 

He should be capable of growth 
to greater responsibilities. 
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Academic Training 

The primary function of the aca- 
demic training of the young profes- 
sional is to lead him to acquire those 
characteristics which will fit him tor 
a successful career in his protession. 
In colleges and universities which 
give advanced degrees emphasis on 
learning how to use the acquired in- 
formation varies school to 
school. It is unfortunate that in some 
schools there is a tendency tor tacts 
to be memorized in preparation tor 
examination and then forgotten as 
the brain is washed in preparation 
for the facts that must be memorized 
in the next course. Frequent review 
and a good memory are necessary if 
the information one is exposed to dur- 
ing the training period is to contri- 
bute to success in research. Academic 
training should also place strong 
emphasis on how to do research. The 
graduate student who is only a pair 
of hands tor the professor may never 
gain a real insight into the technique 
of tackling a research problem. It is 
highly important that academic train- 
ing not only provide a knowledge of 
facts, but that it train the young 
professional to use the knowledge he 


has acquired in solving problems. 


Total factual material is increasing 
at a rapid rate year by year. What is 
the solution to this problem? Will 
the Ph.D. of the future be a man who 


had gone to school until he is 35? 


Will the scientists of tomorrow be 
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much more highly specialized than 
those of today? In training, what of 
the old can be left out to make room 
for the new ? Can the rate of learning 
be accelerated? Because of the in 
creasing amount of knowledge in the 
field of chemistry, will the time come 
when the professional chemist will be 
one with a Ph.D. and those with 
lesser training not be considered pro- 


fessionals ? 


Desire to Continue to Learn 

The 9:00 to 4:00 research man 
does not wait until 65 for senility to 
begin; it can start at 25. It is said 
that only young men invent. On a 
statistical basis this may be so, but it 
need not be. An individual who con- 
tinues to learn continues to grow. The 
young professional should continue to 
learn more about the workings of his 
company—its products and_ policies 
He should strive to learn so he can 
be prepared for a better job. Looking 
ahead and preparing for the future 


can never be a waste of time... 


Aptitude for Industrial Research 

It can be assumed that at the Ph.D. 
level those without aptitude for re- 
search have been weeded out. How- 
ever, some with research aptitude 
have traits which make them poorly 
suited for industrial research. It is 
not always easy to spot the man with 
poor aptitude without giving him a 
trial. In my experience, poor aptitude 
often reveals itself in a lack of enthu- 


siasm for a problem the man has not 


1 


MANAGEMENT & THE YOUNG PROFESSIONAL 


originated himself, and by the fact 
that his suggestions offer little prom- 
ise of making a profit for the com- 
pany. 
However, conditions for research 
are not the same in all companies. 
Some companies depend largely on 
their research men to come up with 
will 


In others, the general re- 


ideas which result in future 
business. 
search program stems from a com- 
mittee representing top management, 
sales, manufacturing, and research. 
In still others, research objectives are 
dictated by top management. A man 
with aptitude tor research under one 
set of climatic conditions might be 
so unhappy under another that his 
superiors could easily confuse lack of 
research aptitude with unsatisfactory 


atmosphere. 


Aggressiveness 
Timid people believe that “nothing 
risked 


people, 


nothing lost.” Aggressive 
“nothing ventured — nothing 
gained.”’ Aggressiveness is the motiv- 
ating power that makes for a self- 
starter. One problem is to make sure 


the aggressive man gets started in the 


right direction. Otherwise, he may 


just drift faster than his less aggres- 
sive counterpart. ‘he aggressive in- 
hunts for 


vestigator ways to. get 


around obstacles that obstruct his 


progress. For example, if the right 
piece of apparatus is not available, 
the timid soul will sit on his hands 
The aggressive one will 


and moan. 


concoct some alternative set up. An 
all-consuming desire to get the job 
done is an important quality. 
Another form of aggressiveness is 
in connection with selling the results 
of research work. Too often the re- 
search man just grumbles when the 
results of what he considers success- 
ful research are not put to work. 
Sometimes a more careful evaluation 
that the research had 


would show 


really not been successful. In other 
cases the objective has been changed 
or the atmosphere varied, as happens 
when a competitor develops a better 
process while you have been solving 
the problem of a process of intermedi- 
ate value. Sometimes, however, it is 
a lack of aggressiveness in convincing 
management that what you have done 
has merit. Do not try to sell the cats 
and dogs but be as aggressive as need 
be to put across your ideas on good 


projects. 


Creativity 

People with equivalent academic 
training are far from being equally 
creative. All of us in industrial re- 
search know that 900 of the profit- 
making ideas come from 20° of the 
technical men in our organizations. 
The 


through work at the University of 


Industrial Research Institute, 


Chicago, is trying to develop tests to 
measure creativity . . . Creative im- 


agination means thinking beyond 


knowledge; inventive talents must be 


cultivated if they are to grow. 
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The opportunities are still great in 
the fields of chemistry and chemical 
engineering, but they are no longer 
the No. | glamour sciences which 
they were 40 years ago. The atomic 
bomb could not have been developed 
without the chemist and chemical 
engineer, but when the layman thinks 
of the bomb, he thinks first of other 
scientific disciplines. lf we are to con- 
tinue to get creative minds interested 
in chemistry and chemical engineer- 
ing, we must put more emphasis on 
telling our story through science pro 
grams, etc., at the junior and high 


school levels. 


Judgment 

The trait of good judgment and 
sense of balance is the governor which 
controls the enthusiasm of both the 
doer and the dreamer. If enthusiasm 
warps judgment, the result may be 
expensive failure. In spite of heavy 
pressure and adverse circumstances, 
the man of judgment is able to main 
tain composure. Sound judgment is 
mainly the habit of sound and careful 
thinking, and it can be cultivated. 
The research man is expected to be 
part ot management, and he must use 
his head to think commercially as 
well as theoretically. 

One ot the causes of frustration by 
technical people is when their judg- 
ment is not asked for by top manage- 
ment. A process may be licensed or a 
product bought and the first the re- 


search man knows of it is when he 
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reads about it in the papers. Tech 
nical people have complained that any 
fly-by-night proposition can reach the 
ear of top management if it comes 
from the outside, but the best projects 
from the research department are 
only placed in the reserve file. If you 
feel that your judgment is not being 
used in your company, the best advice 
may be to resign, because in your 
opinion your company is probably not 
going anywhere—and you may be 
right. 
Detail 

Accuracy must be considered with 
capacity tor detail because they go 
together. The research man is ex 
pected to furnish the perspiration to 
accompany the inspiration. In re 
search, one cannot kid himself. The 
attributes of accuracy and capacity 
for detail are necessary—otherwise 
mistakes will be made which may 
even appear to others as deliberate 
dishonesty. Another attribute is to be 
a good housekeeper. It has often been 
observed that people with orderly 
minds tend to be orderly in othe: 
ways. 

Another point in connection with 
accuracy deals with assumptions 
made in evaluating new processes. 
Competition is keen today and new 
or improved processes are continually 
replacing older ones. Mistakes in cal- 
culating yields, value of by-products, 
or operating costs can prove disas 
trous. The professional man must be 


accurate in all details of his work. 
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Leadership 
\ good leader will have the knack 


of improving the effectiveness of peo- 
ple working with him. A good leader 
is also a good organizer. He can be 
expected to get the job done efficiently 
and be capable of bringing a job to 
a successful conclusion. This is ex- 
tremely important from the stand 
point of management. Good leader- 
ship is a daily job and cannot be done 
on a spasmodic basis. Too often we 
see people who get fired up with en- 
thusiasm but who lack the follow-up 
needed to get the job done. Leader- 
ship also means speaking out when 
you believe that mistakes are being 
made. Time and again research proj- 
ects are unstuc¢ esstul bec ause those 
doing the work honestly do not be- 
lieve that it can be done. But they 
lack the courage or leadership to say 
so. The boss wants it done so they 
will work at it. Good leadership 
means leadership to success with a 
minimum of honest failures. 


Cooperative 
Most industrial research programs 


require the work of a team, rather 
than a lone wolt. Cooperation bene- 
fits each member of the group and 
should be practiced until it becomes 
a habit. There are always some who 
are rugged individuals to such an 
extent that they seem unable to fit 
into team projects of industrial re- 
search organizations 

Some people fail to cooperate be 


cause they feel that, if they do, the 
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other fellow will eventually steal the 
credit if the project is successful. In 
general, when projects are really suc- 
cessful there is enough credit to go 
around. However, I am aware of in- 
stances where undue credit, both in 
universities and industries, has gone 
to one individual rather than to the 
group for the group effort. 

Industry is frequently plagued with 
the problem where one individual is 
prolific in ideas which result in re- 
search programs and patents but some 
one else has to do about 99° of the 
work. The real professional man must 
recognize that his professional status 
depends upon progress and that prog- 
ress often depends on cooperation, 

Optimistic 

Research work so often results in 
failures that one who is not a true 
optimist is likely to become discour- 
aged. The Biblical phrase, “Seek and 
ve shall find,” must be a key charac- 
teristic of the scientist. He will not 
always find what he seeks, but if truly 
observing, he will frequently discover 
something of value. If a new product 
does not have the properties being 
sought, it should not be thrown down 
the sink without further examination. 
It might well have novel properties 
that make it useful for some other 
purpose. Perhaps the main reason 
most inventions are made by younger 
men is that they have not lost their 
enthusiasm and curiosity . . . Con- 
sider the hundreds of new compounds 


synthesized each year and the very 
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small percentage of them that are 
ever put to practical use .. . the sci- 
entist must have real optimism if he 
is to be successful. 


Communication 
The young scientist in industry has 


to rely mostly on written communi- 
cation to tell the story of what he 
has done and why it is important. If 
his work is to attract the attention 
of top management, he must write 
clearly and There 
should be an air of enthusiasm in the 


interestingly. 


written report, yet it must not con- 
tain false statements or half-truths. 
In conversation or conferences, he 
should be able to express himself 
clearly with a minimum of words. 

The larger the organization with 
which the young professional is asso- 
ciated, the more difficult the problem 
of communication. In a small organi- 
zation the president may come back 
into the laboratory and discuss your 
problems with you. In the large or- 
ganizations sheer numbers often pre- 
vent the top management from ever 
meeting the young men. Social strata 
tend to develop and you communicate 
only at your own social status level 
and hope that, somehow, your ideas 
will reach a higher level. Many com- 
panies are giving serious thought to 
this problem of communications. I 
consider it to be a very important 
unsolved problem. 

Growth Capability 
The young scientist should be ca- 


pable of growing to greater responsi 
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bilities within the company. In an 
organization when vacancies occur 
nearer the top, most managements 
prefer to fill these by advancing from 
within. However, there is no choice 
but to go outside the organization if 
the men within are not ready for 
advancement. The man whose char- 
acteristics are such that he shows 
little promise for further advance- 
ment is probably also lacking in the 
incentives needed to be a creative 
worker. There are exceptions. Some 
individuals grow materially in crea- 
tivity even though they continue to 
work at the same level for years. 

A tew companies make it possible 
for top creative men to really advance 
financially and still remain at the 
laboratory bench, but they are few. 
We are going to see much more of 
this in the future, because I am sure 
that the companies with this policy 
are those with the greatest growth 
potential. Not all individuals want to 
grow in a company by changing trom 
research to managerial activities, and 
if they are really creative in develop- 
ing new products, transferring them 
from research is actually decreasing 
the chances of company progress. All 
of us get older every day. Whether 
we grow depends upon us as individ 
uals. In general, growth in an or 
ganization takes the form of (1) 
higher specialization, (2) the man- 
agement route, and (3) breadth of 
contacts. 


In conclusion, there is one other 


ala 


point to mention. Because learning 
in the field of specialization must 
never stop, this requires that the 
young professional participate active- 
ly in scientific and professional so- 
cieties. He will also benefit by taking 
part in civic and social activities. He 
should attend meetings of professional 
societies at both the local and na- 
tional level. This will give him op- 
portunity to hear reports on the latest 
developments in his field and broaden 
both his professional outlook and his 
circle of acquaintances. Participation 
in civic and social activities is a mat- 
ter ef personal choice, but one can 
learn much about the behavior of 
people through such activities—and 
how one gets along with people plays 
an important part in the development 
ot a successful professional career. 
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About AIC Members 


Dr. Howard S. Turner, F.A.- 
L.C., vice president, research and 
development, Jones & Laughlin Steel 
Corp., has been elected vice president 
and president-elect of Industrial Re- 
search Institute, Inc., 100 Park Ave., 
New York 17, N. Y. 

Joseph K. Roberts, F.A.1LC., 
recently retired as director and vice 
president of Standard Oil Co. (In- 
diana), has been elected a director of 
Scientific Design Co., Inc., 2 Park 
Ave., New York 16, N. Y. 

L. V. Clark, F.A.1.C., has been 


appointed director of explosives §re- 


search and development for American 
Cyanamid Co., at the plant in New 
Castle, Pa. He joined Cyanamid in 
1936. 

Lawrence Flett, Hon. AIC, for- 
mer AIC president, received the 
Honorary D.Sc. degree from the Uni- 
versity of Buffalo, June 12. The in- 
troduction to the presentation men- 
tioned that: “His steady absorption 
in his own enterprises never prevented 
him from encouraging young men to 


take their own initiatives.” 
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ittle, Inc. 
ADL offers experience and capabil- 
ity in: 


Arthur 


¢ Corporate Planning and Organization 
« Advanced Research and Engineering 
¢ Product Research and Development 

Production Engineering 

« Market Analysis and Sales Planning 


ADL scientists and engineers work 
closely with client organizations in 
performing assigned work through 
any desired stage of development. 


Consultants to Industry 
SINCE 1886 


Opportunities 
Doris Eager, M.A.L.C. 
Positions Available 


Assistant Plant Manager. Responsibl: 
for direction, control & improvement of 
operating procedures, product costs, & 
direction of plant engineering and main 
tenance Graduate chemical engineer, 
strong manufacturing background in in 
dustrial chemicals, well versed in inor 
ganic chemistry and general engineering 
prnciples. Location midwest. Salary around 
$12,000. Box 71, Tue CHemist 

Chemist (female). College graduate, 
experience in food field desirable, but June 
graduate considered. Also Home Econ- 
omist (female Home Economics, Tex 
tiles, or Chemistry major. Prefer experi 
ence in clothing and textile testing. Work 
in Good Housekeeping testing laboratory 
Take typed resume. Hearst Magazines, 
Personnel Office, 309 West 56th St, N. ¥ 

Organic or Physical Organic Chem- 
ists (2) with § vears or less of experi 
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ence. Would consider M.S. degree but 
prefer Ph.D. Location Florida. Box 73, 
Tue CuHemisr. 


. 
Chemists Available 
Chemical Engineer, Success 
ful record in planning research & devel 
opment of marketable chemical products 
Thoroughly familiar with sources of 
chemical equipment and products. Experi 
ence includes promotion, organization and 
management of new projects Extensive 
acquaintance in chemical industry and 
with executive personnel. Highly qualified 
in selection of technical personnel. Box 

70, THe Cuemist. 

Chemist. M.A.LC. Several vears ex 
perience in personnel, recruiting, and 
management search. Well-versed in mod 
ern analytical methods and in develop 
ment of new drugs, cosmetics, teeds, etc 
Desires a laboratory or semi-administra 
tive position. Eastern U. S. Box 72, 
Tue Cuemist. 


Dr. Louis Feinstein, F.A.1.C., 
formerly supervisory chemist, is now 
assistant chief, Field Crops and Ani 
mal Products Branch, Market Qual 
ity Research Division, USDA, Belts- 
ville, Maryland. 

Dr. Arthur E. Wood, F.A.LC., 
head, Department of Chemistry, Mis- 
sissippi State College, Clinton, Miss., 
received the Herty Medal, April 30, 
at Milledgeville, Ga. He was cited 
for “his distinguished work in the 
area of creative teaching.”” The medal 
is awarded annually on Herty Day by 
the Georgia State College for Women 
and the ACS Georgia Section. 

Dr. J. V. N. Dorr, F.A.LC., 
senior partner, Dorr Consultants, 99 
Park Ave., New York, N. Y., re- 
cently received the Honorary D.Sc. 
degree from Polytechnic Institute of 


Brooklyn, N. Y. 
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The Spark of Originality 


Dr. A. T. McPherson 
Associate Director, National Bureau of Standards, Washington, D.C. 


(Presented when the author received the Honor Award of the Washington AIC 


spark of originality is innate 
in all human beings. Early mani- 
festations in the form ef the curiosity 
of small children necessarily lead to 
the curtailment of certain types of 
original action and initiative; and a 
little later regimentation by the school 
system all too often completely 
quenches the spark. The problem is 
not only to discover and fan the spark 
into action, but equally to direct and 
control the action so as to produce a 
sustained and continuing flame of 
interest in science, and not just a 
hasty and destructive conflagration. 
The Problem with Schools 

A basic problem that is inherent in 
our present educational system is that 
the large number of pupils per teacher 
necessitates standardized curricula 
and mass production teaching meth- 
ods. The fact that the instruction is 
necessarily designed tor the average 
of the class need not stifle the ex- 
pression of originality, if such expres 
sion is kept within socially acceptable 
limits, but all too often it does quench 
the spark. 

Those who look nostalgically to the 
past need to be reminded that the 
little red schoolhouse often stifled 
original thinking to an even greater 
extent than schools today. I recall, 


personally, typical schools in the 


Chapter, May 24, 1960, Washington, D.C.) 


It is one of the great privi- 
leges of a scientist to make dis- 
coveries of persons as well as 
discoveries of things in his field 
of specialization. 


South of the early 1900's where the 
one-room school houses were not even 
red—they were not painted at all. 
The method of instruction was for 
the teacher to call a class to the front 
seats. The teacher's book would be 
open; the pupils’ books would be 
closed. The teacher would ask a ques- 
tion; hands would be raised; fingers 
would be snapped—and the teacher 
would call on some pupil whose hand 
was waving violently. The pupil 
would stand to recite and, no matter 
what the answer, the pupil would in- 
variably preface the answer by the 
words, “It said,” meaning “The book 
said.”’ The printed page was infallible, 
and it provided the complete and to- 
tal sum of worthwhile knowledge of 
the subject. 

In many schools and in many ways 
we have progressed far beyond this 
crude and primitive method of teach- 
ing. However, there are still circum- 
stances which tend to frustrate and 
discourage rather than to stimulate 
the thoughtful student in his interest 
in science. Consider, for example, the 


stereotyped laboratory teaching which, 
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all too often, fails to become an ad- 
venture in learning and becomes an 
exercise in finding the expected result 
or, if the expected result is not found, 
recording it nevertheless, and thereby 
getting the maximum grade for the 


minimum effort. 


The Role of the 


Professional Scientist 

The subject of science teaching is 
receiving a great deal of attention 
throughout the nation. The National 
Science Foundation is supporting a 
research program that is already pro 
ducing important results. Local edu- 
cators and scientists are carrying on 
a number of projects in which many 
scientists are participating. 

The schools are doing much for 
youth in science but with all that they 
are doing, they do not provide the 
whole environment of the young. The 
protessional scientists can, and often 
do, provide an important part of the 
environment. They have a far larger 
responsibility for stimulating and 
training the future scientists that the 
nation needs than they may realize 
I shall point out some of the specific 
things that professional scientists can 
do and are doing to kindle and en 


courage the spark of originality. 


Exposition of Science 
for the Public 
Books and other publications pro- 
vide a far more significant and influ- 
ential part of the environment of the 


young than one may suppose at first 
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glance. Most young people, and cer- 
tainly all gifted young people, read 
omnivorously. Thus, any well-writ- 
ten book or article in a periodical de- 
signed for the intelligent, non-tech- 
nical reader will most certainly be 
read by the young. Every scientist 
who engages in original work has an 
obligation to present his findings to 
his professional colleagues—this is an 
obligation which he usually is glad to 
fulfill. He also has an obligation to 
present his major results to the sci- 
entific public outside of the field of 
his specialty. This is an obligation 
which he sometimes fulfills, though 
often grudgingly and under pressure. 
The third obligation—to present his 
work to the intelligent lay public is 
an obligation that some scientists of 
our community have fulfilled very 
well, while other scientists have dis- 
dained even to recognize an obligation 

A tormer member of the scientific 
community of Washington, to men- 
tion only one of many, has been con- 
spicuously successful in presenting 
astro-physics in a way that appeals +o 
secondary school pupils. The books 
by Gamov have stimulated countless 
young people to undertake careers of 
creative work in science, and often in 
fields that Gamov deals with only 
incidentally. A_ brilliant young ma- 
thematician was started on his career 
by a paperback edition of one of 
Gamov's books that he found in the 
corner drug store at a price within 


his allowance. This book mentioned 
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topology and this led him into the 
study of the whole field of mathema- 


tics. 

Not all scientists can be gifted 
writers. But all can write, and they 
need to be reminded that the instru- 
mentality of the printed page does 
not merely multiply their influence 
by a factor—it raises it by an ex- 
ponent. 

To make up for the shortcomings 
of some of our scientists in presenting 
their work to the public we have, in 
Washington in particular, a number 
of talented science writers who de- 
scribe recent advances in science in a 
lucid and interesting manner. 

Even with all of these avenues of 
communication it has been estimated 
that there is a lag of ten years between 
a significant scientific discovery and 
complete acceptance by other 
workers in the field. Only after a 


generation is a discovery fully assimi- 


its 


lated by scientists in general, and at 
least 100 years may be required be- 
fore the discovery becomes integrated 
into general knowledge by the pub- 
lic. This large lag in our culture 
should be shortened so that our young 
people can have the inspiration that 
comes from a knowledge and under- 
standing of what is happening on the 
frontiers of science. 


Individual Contacts with 
Young Scientists 
One of the greatest opportunities 
that young people enjoy in a scientific 


2 


center, such as Washington, is the 
opportunity to meet and consult pro- 
fessional scientists. It may be worth- 
while to indicate briefly what guid- 
ance the senior scientist may give and 
how it may be presented most help- 
fully. 


Selection of a Project 
The young people who seek out 


scientists seldom lack for ideas. Young 
people rarely ask someone to suggest 
a project. Their proposals, however, 
sometimes difficulties. One 
difficulty is with the occasional youth 
who may not be deeply interested in 
science for its own sake, but wishes 
to 
with explosions, pyrotechnics, rockets 
and the like. The scientist's obliga- 
tion here is to determine whether the 


present 


conduct sensational experiments 


dangerous project should be carried 
out under adequately controlled con- 
ditions or whether a shift in interest 
should be tactfully brought about. In 
one instance a boy who was engaged 
in hazardous rocket experimentation 
was encouraged to go into high speed 
the 


thrust and acceleration of some safely 


photography so as to measure 
controlled rockets. 

In advising about the selection of 
projects it is important not to under- 
rate the capability and determination 
of gifted young people. This is illus- 
trated by the junior high school lad 
who wrote to a scientific bureau of 
the Government asking for publica- 
information electro- 
The reply stated that 


tions and on 


luminescence. 
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electroluminescence was far too dif- 
ficult a subject for a junior high 
school student to understand. This is 
undoubtedly true of junior high 
school pupils in general, but it was 


not true of this boy. Fortunately he 
was not discouraged but wrote to a 
large industrial firm and they replied 
giving full technical information to 
him as they would to any professional 
scientist. The end result was an out- 
standing project with an actual dem- 
onstration of electroluminescence. 
Guide to the Literature 

Few things that a professional sci- 
entist does for a young person are as 
productive of results and as deeply 
appreciated as introducing him to the 
literature on the subject of his inter- 
est. The usual school and public li- 
brary sources on many recently de- 
veloped fields of science are quite 
meagre and seldom up to date, so a 
visit to a scientific library is often a 
revelation. Arrangements to use the 
library after school hours can usually 
be made without difficulty, and a little 
assistance in locating pertinent peri- 
odicals and recent books may serve to 
open up a whole new world to an 
inquiring mind 

Design of Experiments and 

Construction of Apparatus 

The “do-it-yourself” attitude is an 
almost invariable characteristic of the 
young persons gifted with a large 
measure of originality. They show 
great ingenuity in adapting materials 
at hand or within their means to the 
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experiments that they wish to carry 
out. Unfortunately, the requirement 
in some schools that all pupils in sci- 
ence courses must participate in sci- 
ence fairs has resulted in considerable 
expenditures for elaborate and sophis- 
ticated equipment on the part of pu- 
pils or their parents who mistake 
gadgetry for scientific investigation. 
Only occasionally is a special piece of 
equipment costing $100 or more es- 
sential to the work of a young scien- 
tist. When such is demonstrably the 
case, interest and sponsorship by a 
friendly senior scientist in arranging 
for the loan of the equipment, or 
sponsoring the application for a grant 
for its purchase may enable a young 
person to engage in a serious piece of 
work and thereby mark the direction 
of his future career. 


Presentation of Results 
The serious minded junior scientist 


needs means of communicating his 
findings to his colleagues and the pub- 
lic just the same as the senior scien- 
tist. Science clubs provide one medium 
of communication; science fairs pro- 
vide another. One of the most stimu- 
lating activities in this regard is the 
conduct of meetings of junior scien- 
tists at which papers are presented 
and discussed just as at professional 
society meetings. These meetings are 
most effectively planned and carried 
out by the junior scientists them- 
selves, but they require a_ certain 
measure of inconspicuous but highly 
important guidance and support from 
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adults who keep discretely in the 
background. 
Michael Faraday 
The discovery and kindling of the 
spark of originality is in no case bet- 
ter illustrated Michael 
Faraday. His story is well known. He 


than with 
was a disappointment to his family 
because he was too frail to follow his 
father’s trade as a blacksmith. Ap- 
prenticed to a bookbinder he entered 
the world of books. He must have 


read widely because a kindly cus- 
tomer, a Mr. Danse, was sufficiently 


by 


with the young apprentice to give him 


impressed casual conversations 
a ticket to a lecture by Sir Humphrey 
Davey, one of the great scientists of 
that day. Parenthetically, these early 
lectures for the public on science were 
followed by the celebrated Christmas 
Lectures for the young conducted by 
the Royal Society. These now find 
the Christmas 
Lectures of the Philosophical Society 


their counterpart in 


Honor Presentation 


HE Honor Scroll of the Wash- 

ington AIC Chapter was award- 
ed to Dr. Archibald T. McPherson, 
for engineering, 
National Bureau of Standards, Wash- 
ington, D.C., May 24, 1960, at a 
dinner meeting held at the Army- 
Navy Club, preceded by a 
the Fisher 


associate director 


reception 
sponsored by Scientific 


Company. 
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of Washington. 
Mr. Danse 
time 


came into the picture a 
he encouraged 
to send his 
notes to Davey. Davey sent for Fara- 


second when 


young Faraday lecture 
day and from then on Faraday’s ca- 
reer was assured. You may think of 
the slender chain of circumstances by 
which one of the world’s great sci- 
entists was discovered and started on 
his career as one dictated by chance. 
Instead of chance, however, it should 
be more properly termed serendipity. 
Serendipity is the circumstance under 
which one finds a thing of great value 
when he started out to look for some- 
thing else. 

Many—no one knows how many— 
potential Michael Faradays go un- 
discovered for the lack of a slight bit 
of encouragement at the right time. 
It is one of the great privileges of a 
scientist to make discoveries of per- 
sons as well as discoveries of things 
in his field of specialization. 


to Ur. McPherson 


Dr. Wayne E. Kuhn, retiring AIC 
president, presented the Scroll to Dr. 
McPherson, who responded with an 
entitled, ‘The 
Originality.” (See preceding pages.) 

The guest speaker was Keith C. 
Johnson, supervising director of sci- 
ence of the District of Columbia 
Public Schools. 

Dr. Clem O. Miller, chairman of 


address, Spark of 
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the Awards Committee, said that Dr. 
McPherson was selected in recogni- 
tion of his unselfish devotion to the 
encouragement of young scientists 
and his significant contributions in 
the national interest through his 
leadership in the calibration and 
specification activities of the National 
Bureau of Standards. 

Dr. McPherson was instrumental 
in getting the Washington Academy 
of Sciences to establish a committee 
for the encouragement of science tal- 
ent in 1949, He was a member of the 
committee at its inception and was 
its chairman, 1952-56. He played an 
equally significant role in the found- 
ing of the Junior Academy of Sciences 
in 1952 and was chairman of its Gov- 
erning Council, 1952-1956. In recog- 
nition of his contribution to it, he 
was elected a Fellow of the Junior 
Academy of Sciences. He has been 
active in the work of the Joint Board 
of Science Education since its estab- 
lishment in 1955 and is currently one 
of the advisors to the National Sci- 
ence Foundation project on the teach- 
ing of science and mathematics in the 
schools of the Washington area. 

Dr. McPherson was one of the 
pioneers in starting the area science 
fair program and in arranging inter- 
city science tours for high school stu- 
dents. He is a participant in the 
summer institute program for high 
school teachers of American Univer- 
sity. He was chairman of the sub- 
committee on specifications and a 
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member of the main committee of 
seven who prepared the book, Pur- 
chase Guide for Programs in Science, 
Mathematics, and Foreign Languages, 
published in 1959 by the Council of 
Chief State Officers. By using this 
reference book, school officials have 
been able to save thousands of dollars 
of public money in purchasing school 
equipment. 

Dr. MecPherson’s own researches 
have been in the field of organic 
chemistry, hydantoins; triazoles; me- 
chanism of organic reactions; elec- 
trical, thermal, thermodynamic and 
optical constants, and properties of 
rubber. In 1959, he received the Gold 
Medal Award of the Department of 
Commerce for exceptional achieve- 
ment in improving the effectiveness of 
the calibration and specification ac- 
tivities of the National Bureau of 
Standards and in support of the sci- 
entific and technological progress of 
the nation. 

He is a native of Missouri, a gra- 
duate of Trinity College (A.B. 
1914); University of Texas (M.A., 
1916); and the University of Chi- 
cago (Ph.D., 1923). 
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Dr. R. L. Bateman, F.A.1.C., 
director — Market Development, 
Union Carbide Chemicals Co., New 
York 17, N. Y., recently said that 
the chemical industry's paramount 
challenge is to maintain the growth 
rate established during the past 14 


“the 


industry meets challenges in six key 


vears. It can be maintained if 


areas: raw materials, research and 


development, capacity and demand, 
foreign competition, technical man- 
power requirements, and market de- 
velopment.” 

David W. Young, F.A.LC., re- 
search associate, Sinclair Research 
Labs., Inc., Harvey, Ill, whose hobby 
is the violin, including the materials 
used in the construction of old master 
violins, has spoken on “Antonio Stra- 
divari, Artist and Chemist,” before 
fifteen different audiences this vear. 

Dr. John A. King, F.A.1.C., di- 
rector of research, Armour & Com- 
pany, Chicago, IIl., has been invited 
by Agra University, Agra, India, to 
serve as an examiner of the doctoral 
thesis of Mr. S. N. Nigam, a candi- 
the Ph.D. degree at the 


date for 


University, whose thesis is on the sub- 


ject of synthetic tuberculostats. 

Dr. Arthur R. Choppin, F.A.- 
1.C., dean, College of Chemistry and 
Physics of Louisiana State University, 
Baton Rouge, La., recently received 
Charles F. Memorial 


Award in chemistry and chemical en- 


the Coates 


gineering, awarded annually by the 


ACS Baton Rouge Section and the 


MEMBERS 


American Institute of Chemical En- 
gineers. 

Dr. Roy S. Arrandale, F.A.- 
1.C., vice president and technical di- 
rector of Thatcher Glass Manutac- 
turing Co., Inc., New York 22, N. Y. 
has been appointed to the advisory 
board of the Department of Chemi- 
cal Engineering of the University of 
Rochester, Rochester, N. Y., for a 
three year term. ‘ 

M. R. Bhagwat, F.A.1.C., re- 
tired June | from Hooker Chemical 
Corp., Niagara Falls, N. Y. He re- 
sides at 1839 Niagara Ave., Niagara 
Falls, N. Y. 

R. J. Schoenenberger, F.A.- 
1.C., has been appointed general man- 
ager of product sales and chemical 
products development, of Universal 
Oil Products Co., Des Plaines, Ill. 
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Completely stcfted with over 100 special- 
ists, equipped with 10 stories of labora- 
tories, backed by 36 years of experience 
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